Early infarct expansion: structural or functional?
With the onset of ischemia, the length of myocardial segments increases rapidly, distorting ventricular geometry. Permanent stretching and thinning of infarcted zones have been termed infarct expansion. Although these changes are noted within minutes in vivo, infarct expansion may not be seen for days in postmortem preparations. The apparent postmortem reversal of early infarct expansion suggests that early expansion may be a functional phenomenon, reversible in the early hours of infarction. Alternatively, reversal of expansion may be a postmortem artifact, concealing the importance of underlying structural abnormalities. Myocardial infarction was produced in five dogs by occluding the left anterior descending coronary artery. Ultrasound sonomicrometers were used to measure myocardial segment end-diastolic length in the infarct and normal zones. After 3 hours of ischemia, the heart was arrested in diastole and biopsy specimens were taken from the normal and infarct zones. Sarcomere length was measured from electron photomicrographs, and myofiber width was measured from light photomicrographs. After 3 hours of ischemia, infarct zone segment length had increased significantly more than normal zone length (116 +/- 11 [SD] versus 103 +/- 4% of control length, p less than 0.05), whereas 2 minutes after cardiac arrest, both the infarct and normal zones returned to preischemic segment length, demonstrating apparent reversibility of early infarct expansion. However, histologic study revealed that the infarct zone myofibers were significantly thinner than normal zone myofibers (7.9 +/- 0.3 versus 9.4 +/- 0.3 micron, p less than 0.001) and sarcomere length in the infarct zone was significantly longer than that in the normal zone (1.9 +/- 0.2 versus 1.5 +/- 0.2 micron, p less than 0.005).(ABSTRACT TRUNCATED AT 250 WORDS)